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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a device 
for heat treating a semiconductor film by using a laser beam in 
correspondence with a large-scaled substrate, a method for 
heat treating a semiconductor film by using a laser beam, and a 
laser device therefor. 

SOLUTION: A linear laser beam, with a first length formed in 
an optical system, is converted into a linear laser beam with a 
second length through a slit 800 and is emitted to a substrate 
801. The slit is composed integrally of a base 804 and a 
movable plate 805, and the length of the linear laser beam is 
regulated in its lengthwise direction by the movable plate 805. 
Although the movable plate 805 may be fixed to the base 804, 
and when a function to be made variable on the base 804 is 
added, the length of the linear laser beam in the lengthwise 
direction can be changed to a desired length within a variable 
range, so that a large-scaled substrate can also be heat 
treated. 
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[0 03 7] 13tB^Ut^W>A!. SfSvf&itf 
XflM&#Bl*F5:>*7T-£8 1 5, (A) 8 

1 5, MSS (B) 8 16. n- F • r>0-FS8 1 



i§tt#xfl:H»#-cjittt/Tjgyi-rs c £**-c* s„ 

[0 03 8 ] U— !f-jt*«ttK-rS36^3fi8 1 0©tt 
BRK-3l>-CH4«:ffll,»-CittWJ-4. 04 (A) 
8 1 O*«fr*,jt/c0r*9. 04 (B) «*^8 

[0 0 3 9] U— tf-#ai&3 0 ltti2Tml/cU- 
■y*-flJSg8 1 1 iWJtOil, CCA^HiA$<T 
SU— !f-*B^y> K'J*AU^71/-f 3 0 2lc£ 

io offiE^ifiifc^fdsn^. c©^i!i5nfcu-if-*B-> 
y> k>;*ji/p>X3 o 3 tc<fc »? Sfccctfcfcfijcc^sjs 

3 0 2, 3 0 3 K: J: TMKKB? F <J * X^tC^SJ 
[0040]^LT, u— *r-ftai"Ji> K';*;l/U> 

X3 0 4«:<t»3— a*^$n-s„ -e©BR. ^»;>Ky* 

AU>X3 0 4©fi&K'>y>F 'J*^U>X3 0 5£ 

ii-s. 55-3 o 7t?ss*sn. ->y>Fy* 

A<U>X3 0 8£il-?fcf£. X';?h3094MLt 
20 JROtliS 1 0CC^-r2> o 

[0 04 1 ] t©£*. MWffl3 10K«K?3*ifcl/- 
tf-ifc»*«!0JSWffi**-i-. BP*. f !» > F ■•/" U 
>X3 0 8*jS«0fcU— If-fOW^B^tfJKS 

•?-ci>ac£*»*-rs. x y * f 3 o 9 bei 1 raw 

l/fcJ:5«C. »«©U— !f-*©S**I«a©fi3*Hai 

fSfcfeoic-r^s. c©^^cjnx$n/cu--y 5 - 

*©fi^[Sj (JH.»2f|*l> ©ifcSMfctt. ->'J > F ') 

>xt u -y 3 o 2 . ~> y > f y ;u u >x 3 0 4 

30 1f-*©fi3*|$l (fit>#l6j) ©J^^bB. 5/y>F«J 
*;l/b>XTU-f3 0 3&c;i/y>F , J*il'U>X3 0 

5-cif#5n^. 

[0 04 23 *^3R8 1 0 4«WE-rSSU>XB. U- 
-e©c£J;i5x*;u*--5S)^#H5< 

So 

[0 04 3] 0UBBtt2]H2-C5V$-U-1f-#*»tt 
K-rs*^8 1 ©©fteotgsgjc-^t^r^s^fflt^ris 

40 H^-TSo 05 (A) BJfe^S8 1 O4§M*^mfc0t? 
$>0. 05 (B) tt#*»8 1 O«r±S^e>m?c0-C*, 

So 

[0 0 4 4] 05TB. 0 lfrbtttSiS 

nfcU— tf-^B5 5-5 0 2-Ciltf*[S]*^HL/, f 

■TS. f-Ax+X/O^-5 0 3B. ^"J>F';*>'L- 

u>X5 1 4t5 1 5 o>i&&.&t>ifeWf&-r tr-A 
©5 5-5 0 4-cjgj-tL. ->y> Fy*^u>xru-r 

50 5 0 5KAST4. C©£#. KD^2oOJ/y>F 
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y*j|,U>XK:*tWfcl8gd*fco-CA9*-r*. MIB3t 
HSdttU- !f«SS5 0 l©3t-l/>Htt±©I 
^^ri-S. YAGU-fWHM)3t-U>h 
SB, 1 cmfIK-C*^A^, ftSS^d* 1 cmi<tft 
B]S*tffi5 1 ltf^WSCi^TSS. 
[0 04 5] £B8£d©HSB. PgS^©5 7-5 0 4 
©»S©JK3*M8E-rtttf<fcl>. Wffl^ 
-5 0 4©PgJ3©&&B5&£U SS©K14m 
m> &&©«;*£ 7 mm<bf&„ M IBPglStK© 5 v - K 

tt©s ^ - cca*} § -a- •si. pg©©&©#>6J5*t3ft£ 

U-1f-#B. 5".J> K'JM7U-f U>X5 0 5£ffJ 
fiX-T 0 ^-5 2 o©-> y > K y V>X(C^SSM 1 
cm-rAlfS-tfSC pgKtt© 3 7 - 5 0 4 

5mm©U-1f-fi«tot, ~> ') > F 'J *> U ^ U 

>X5 0 5 z&mrzisv > f y #;UP>X nioK 

ru^u>X5 0 5©iH*!9^3^ ->y > Fyx^r 20 
mu>X5 0 5 z&i&rz^ti-ztKDis y > f y #jv 

U>X©i}IB, C©*B£1 5mmift5. 
[0 04 6] »SlK©5 9--CJS«0A:U— !f-*B. 

•> i ;>F i J*;i'U>xri/-/5 0 5a, wn^x-c* 
oci©ftffi«^ffir*s„ u--y ! -3fetj-e©9cffifi'i^6 
A*f-rs. H5 (B) r^-rj:9Kj/y>Fy**u> 

XTW5 0 5B. U— tf-*4«WflftCC»S«-«aSI 

**fc-r. #tj£ft/c u— ir-*tt. > > f y 

>X5 0 6fcA*hr£„ ->y> F'J**l/>X5 0 6B 
«*[SlK:»W3*lfcU— Sf-**J««ffi6 1 ltc-C— 5 30 

[0047] 05 (A) *fflfc>«fefr|fi!«:flWr4 

^^©fitfiStcoi^r^s. -> y > k y ^jh^xt 

5 0 6*afcU— !f-*«. !/'J>F9**U>X 
5 0 6igtnfc£C5T. J/'J > Fy*JUU>XTL'-Y 
5 0 7aCCA*f-r-S 0 C©->y> F'J*;H'>X7l"f 
5 0 7aK«fc»). U— tf-*ta»E*lfiJK»«3*i4. ~> 
y>F';*^U>XrH'5 0 7a?:tB/cU— tf-5fe 40 
B. vy > F'J*JUU>XTU'f 50 7a£gt*a/c£C 

-5-c, -> y > f y u>xr u-f 5 0 7 mca&t 

£„ y > F 'J rt/Jl/ U>XT U^507 aCCj; 0 5>f!l3 
fifcU— tf-^B. ~> 'J > F 'J *;H^>X5 0 8 (tA*f 
-f£„ f y>F y*Jl-U>X5 0 8©U— !f-3lc©Ati 

gat*. TOL/>x©fiifr5. j";>f>;*ai/> 

X5 0 8(C<tO. -iU-f-JElffl-IKTloK* 

tfeens. wEB-ffitt. ->y>Fy*;t'U>X5 0 

8©&*©<4HK:aS. fifiaai— HB#|g©»tpK:*S 
©-C. HCfU— tf-*B»*T-S. 50 
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[0 04 8] F'J*JUU>X5 0 8 4W/cU— y 

-#B. ->y> Fy*;bU>X5 0 8 i@tn/cic^> 

-c. ->y>Fy*;i/u>X5 0 9(cA*}-r^ 0 ->y>F 
y*;bu>X5 0 9«^U7 Fi";>Fy*Ji/U>x 
4fflc»rfc^i^ u>xi2g©W£rc. ->y>Fy*;u 
w>X50 8iyxbf F~>y > Fy*;uu>X5 o 9 

©HK5 7-5 1 34A*lTfcAt^ cnCCiO. U- 
*f-^*tT#fl*T#«:£M*5C£#r**. #X 
hJ/'J>FV*AU>X5 0 9K«£9. «2WfatC# 
WStifcU— !f-*BJIB!Wffi5 1 lKtl-3K3fi5. 
C*UC«fc»J. !f-#©*I#|6l©*J— ffc**«cS*l 

[0049] !f-*®»*|SlK*iW*i*^ 

l^f^Ci^^. S?*L<B. ±3%JitF*9. <fc<3 

» $ l < b, ±1 y^m^-th t i. k> timtemumfflf 
±Z„ x.*fr*r-ttti&b— -ra/c<*«:«fs?g*u>x 

[0 05 0 ] [HttggfR3 ]£g|ft&S 1 *fc«mt»«2 
T?B. B2Wr*?*8 1 0^:«^©U>X{cJ:0^ 

J^T«f6©3fc^!?i©#J&(COl>T7PT. 0 6 (A) B 
8 1 0 &fflifift> 6mfcS-C* *) . 0 6 ( B > B3fc 

16*8 i o*_hffi*»?>jifcerc*5. 

[0 0 5 1 ] 06{C*sl,»rU-1f-^^S4 0 1 

i r mm o fc u - if-iags sni fc© <t 

YAGU-f- <m*%m KBS2 S l> 

<, 7^ >/a 1/>X7 U-/ 4 0 2 *MT3fe£i*4 

0 3 KAStTS. 7tGi*«(*4 0 3©*A«flBKtJS« 

K±#4 o 4*5g:W6nr^-2). 
[0052] 7fefsii*^f*4 o 3 <Dytxmmt^tmmm<D 
-en^n©ffia*fc{iff^K. *i»tiM«4JBtt«aft 

PI* i 0 . *tt*fl»©J!3tt*»SB * tcl*&%& t?Z. 
Sfc, -e©ffi»tt (^AWCfJ : *SWt«> * 1 : 1 ~ 

1 : 1 0 OSKiTi. #fi3itttK*4 0 3 4C©J:5£ 

[0053] ?t&MM#4: 0 3 ©—^5:0 7 K^T. 0 
7 (A) T§1-©»3fefiSift4tSS<W67 7 -f 
6J&£7t7 r-f/WU-f 7 0 l "CAMf €>0!lt , *<5 . 

7 4©KB«ttJ6A«fW*»6f**K:** < 

^•&J:^CCjfM3*i"Cl»a„ C©<fc^^»fiS©JS^. 
AS1M£ftmiM<DWmibZ l : 10 0fiSS-C4Ta 
Ci«J5„ -#07 (B) B. *77-fWW 
7 0 5©*AW«i**SflWW©iB«it* 1 : 1 <b L/T, 
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ftAttft'J 7 0 6^fiL. 3fc»*HM 7 0 7 ifi 
iZ2COft$itT-l : 1 0-1 : 1 000WftMtt5« 

-f/<-7 o 8«)»aH«r±ra-jSi'b«>ti-6 0 torn. ®7 

[0 0 5-4] ftfcmmi£4 0 3ft-AfWbofc 

nuts 4 0 8 T?4ft*t yy— f -* t * s. •> y > k y 

uyX4 06i, 0 8 twHItcttBJ 1 T^Lfc 

i.0K. fcteifcttiM 0 3*rfflV^C t-CEl4 J ^®5T' 

[0055] mwm* ]*nMBffix~\±, %^ik 8 1 

* fcteis 2 issns i $ 3 Kra«fc#3te t - mmco 
■r-Ttt^n^n^u— y-'-7t<t u hbj+bb6 i 4t* 

[ 0 0 5 6 ] 0 8 tt*Htfi^ffifwfflV^5 U-Mf-^KW 
3t^S:(MaB^?>afcia-efc5 0 Nd : Y AG u— if— 

6 o i zymt-rz mMW&s 0211 

5 7-6 0 3t-ifiHt-CRSfti-5. ^-7S?-603t 

-f-£.fc5ft5 7-£/il^5o 

[0 0 5 7] £1\ ^— 75 7— 6 0 3£]§T®LfcU— 
•y-'— 7tl±, ->!JyK!i*/^yX6 0 5, 6 0 7, 6 0 

7 5 7— 6 0 tf— 3tli. 5 7-60 

4, >>y >Ky */UWVX6 0 6, 6 0 8, 6 1 0l:i 
BlMfcl'— !P— 3t6 1 3 

[0 0 5 8] g&:|£ U— y-*— 3fe 612i613(i, fBJtffi 

6 1 4t?*la'g-fo4iilS]-«>*««rlH«-*-*t>«>i:-f- 

5. ->y >Ky */uv>X6 o 9, 6 i o tfflttme 1 
4 t^w^ftia i -e^ufcfcroti^icflifiS;©^ y 7 s 6 

[0 0 5 9] Z(D£ 5tflRjWaff6 1 4 U 
<03te»iMW*©}!^«T?i]fflL-C. — 3t 

[oo6o] mum* sia 5 t**am<Di"- r-ft* 

(A) icfcl^T, lSl00 1i:i±^y^A*9W® 
#7*^7-^5 / *9 7-^&#7*&£<D«gT/U# y # 
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7_*&K£flH>5 0 OTjLWT. a--V^±(^3#7 0 5 9 
#7*^#1 7 3 7^7^*Jfc^t»ii^fflV^-5C btfi 

-h (PET) . ;)?!Jxfi/yt7^l/-h (PE- 
N) , #y 3i-7/Hf/U7^v (PES) /j:if3fe^W» 

5, 1S5 0 1 Wfttt¥*ffffllS:^fi£i-*ffi!l©^ffil= 
fi; Siiooi *»b©T/u* y &JR7E*/j:^©3F«i» 

10 fc|«fcflS*ffc3/ y=> (SiOxNy) (gift t*<7)l£Si&- 
£tr»»IBI 1 002*1 00-300 nmWJ¥$ 

n-o^o ^roiftftfflti oo 2itmmm^^m<D- 

fc£V\, ^XvCVDiSfefSiH.. NHi, 

N.O^b^lSh5SftHfc-yMyiS:ffl^5 0 

[0 0 6 1 ] tfilftJK 1 0 0 2 ±Ull4. 2 5 - 8 0 n m 

(»* L<ti30~60nm) 0>J*£ 
-*-*#,flK¥ilMM*l 0 0 3 77X-7C VDfe^x 

20 YCVDffit* B B f->yayM5 5nm©SStM 

m^w&^mfrmfrh v , ^s® -> y =* ^y^- 7 

[0 0 6 2] 1215 (B) lOTfj:?!:, HJK^tg 
1 ~ 3 t?* Ufc u— lf-3t*rfflv *fc4"«MM*<0**ya# 

B B B ftl:ffl^58t©Mll, 12! 2 ~ 121 7 T'IftBJ Lfcfcro 

L<, 4O0~5O0'C-ei«FlWSJE«53R«ia«rm^ 
*+5*tlt*S:5atom%eJlTl-LTfc< 4:fiV\ 

[0 0 6 3] U— if-S B B B {bW^#i4^ffi#^5ii^®^ 
l-StW-C-fc?)*, CTxtf, Nd : YAGW-f-C^ 
/U^*1RHI»** 1 OkHzi t, U— if— ai^vUdr— ft 
^^2 0 0-5 0 0nJ/cm l ({t^#J 1-13:3 0 0-4 5 0m 

40 iHtltil 0 0— 1 0 0 0 Atm, Mx.14'4 0 0 umiDm^ 
1005 ^fis.lt-r^o SS1001 ±jCf4H 1 
■eRWtfct>©tB]flt'5i*j*©^y y h l 0 0 4*«Kft 

5o :ro±5^VyM 004S:Klt5Ii:i:j:!)* 
B B B ®*^^1 0O3cD-^<7?^Sr^ H ^k$-fr?,ci:-b 

[0 0 6 4] ^wia^^t-ASrffl^, wicmmi 

50 -/<-7 2/7"$) 5r9 0~9 9%tUT^5ta^. * 
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RtettflMt'^*** 1 0~4 0/^i:t5t&i<>„ 

w>t*£t>-&m*n< L.xm-<Dmt$.*m*)m^mM-tz> 

JT^igffcJBi 1 0 0 6 i>mi&£i?iZ a 
[0 0 6 5] £fc, ill 1 0lili»i4XvTt^ffit« 

SS3*WSA»batfnfc2oroiK«Sr^ y y M 0 0 4 

*iibt«wtu m&9*m#mi 009 &Mf&i-sm 

I 0 0 6 6 J Wttf, IfcJRU— !P— * 1 0 0 7 %m*$L 
(Sfil 0 6 4ra) fcU 1P— *1 00 8fc» 

2mm®. (jS«5 3 2nm) £1"*. ^If^frKl 0 

*ioo7 f4^ B a 0«-> y 3 >m%mi& ttss noi 

KigU o o i fr<b&a9ti"Ja 

0 0 8llMf->!J 

3 0 OmJ/cm ! W_tiri-?xb, ftAKisV 

[0067] mmmm 6 ]^mmmmxitmmw- 7 - 1 

3 0 6 5 2-§^a-eH^$n-CV^5ttjfflE7C3RS:ffiV^5Je 

1 0 0 6 8 ] si 1 1 (a) -c-^-t-± 5 k, mmmms 1 

PHUKET, #7*ffl£l 1 0 l±(cT±t!2^1 1 0 2 
a , 110 2b, #N e B 1f«5££^1-3#2»#ffll 1103 
£2 5-8 0i«O**-e»)«t«. #&«*i)HW»J4# 

(a-S i Ge) g|, #£»BHfc^IJ = V (a- 
S i C) I, Mf->!»=y- ^X(a-SiSn)i 

0. 1-4 0atomic?««**i-5J:5KU-C»|ft-fS 

^-TSo tUt. fMff 1 0 ppmOWtjcX^ 
tP7K@?S & * 1?-*— T*3fcK S: (3& $ itr jfcfif-f- -5 ^ t° ^ 
3- hjfe-C«!ffl|E7c*S:^-r5« l l 0 4 
tti«7c5|?tC|±=y<5r/U (Ni) , ^U-7=^A (G 
e) . ft (Fe) . /<9 5**A (Pd) , *X (S 
n) , & (P b) . 3/-<yUh (Co) . (P t) . 

i (Cu) , & (Au) fc£-C*>6 0 ^W^t£^^^ 
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#ffifc±oT±rett8£7C*OJl$: 1 ~5nm(75/?$irjgfig 
LTt>&V\> 

[0 0 6 9] ^-UT. Hill (B) lZ^T'£M,lt<DT.m 
Xii, *r4 0 0~5 0 0*Ct?lB#WSfl^f»*&SS:fT 

§, # B B B ^->y 3>««*****ASfiW««^*s^r* 

ffl^ + -e5 5 0-6 0 O-CT'l-S^WcD^^k^tT 

*MHtt* 1105 z t s (El i i 

(B) ) 0 

[0 0 7 0] L/4>U ^co^ B e B ^(rj:oT^$nfc 
l£Air¥SWWJI l 1 0 5 II. 3t^SS««MSjSt- J: 9 ESt 

%^fts 5 -et£K ufc «t 5 k , nmfcm i — 4 x-m ufc u 

20 — ff-*fcfflV >fc^^H&l*ftWV ^r*t*»-o 
Srffl^TjgfiSr^ttflSl 1 0 5tl«U- lF-3te«rfl8 
4tLt. ^w^ B B B t4SrS*5^<t{i*a^¥&t LTiS 

[0 0 7 1 ] 011 (C) i4^co#^Sr^-rfc«T"fc 

Srl-lOkHztU U— !f— Ji^U^— l 0 0 
- 5 0 OmJ/cnftft^Wfctt 1 0 0-4 0 OmJ/cm') i L 

30 t) t5. i^^f-3tiio7oiitiioo~i 
ooomb. M£f£4 o o Muit^ znb^x'J v h 

1 1 0 6;WKttP>;ft. m^U— !f-3fcroS^rS](DS$ 
[0 0 7 2] rw«t 5KbTj*ftBVffcfc#3M30>l'- J 

y y M 1 0 6lCj:5i»4)tU— T-3fel 1 0 7(75ft#^ 

[0 0 7 3] [HKSJgflg 7 ] m 1 2 I4*^?^CD l if- 

[00 7 41 012 (A) l±£*g 1301, » 1 
■ 1 302. 1 3 0 3, ^2 OffiWK 1 3 

3 ttHifc^lig 5 6 -e^S4Sn5«SSK*WflEl8l*» 
hft%l£tltch<nXk>ZZ.bfi*W.-& -J»fl:M«^F 
50 WfoJiM l 3 0 7 <D K— V^y&ffim^myiTtM&'fjr 
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^^ 1 3 0 6 ^MlTfc< i: 1 3 0 3iC 

^«««« 1308 fcMRtttrj&a-t-* r. t a* 5 o 
^^ 1 3 0 6ltu^ K ligw^fn 

tJpottK, T*K& S 1 3 0 3ld*f 
[0 0 7 5 ] Ell 2 (A) T* K-kV^lfc- ill© 

[0 0 7 6] 012 (B) Ii»i4f*t«iffi 

S. «3 iKllfi«>61l2hfe 2 ocftfttr^ y y M 3 
0 9SrabTIB]ffl*-a:-CBMtU 1^1*1130 3 

[0 0 7 7] Mxtfs *M*U~ 1310 

0 6 4nm) t U H«U— 1 31l5rf 
2iHp!& (SS5 3 2ra) if5„ 7»ft««1308 

*1310 1 3 0 1 IdiiU *r<DBUN«l*<0£« 

1 3 0 \ m^9»^mm \ 3 0 3yDij«©t 

Sio, 7iHK««i 3 0 8±fc«»3ixfclMK 
13 11 ii— 8*0S7K4MHtt 1 3 0 8 -?»jK 
S*i»fc**Six, Sttflsteit!M<>U:*-$-i-5. »u 
— 3fel 3 10, 13 1 1 rou— tF— 3t^/U=¥— ffi* 
^3 0 0mJ/cm J «T<t-r5ir. I^«1 3 0 3S: 

ZZb&-C%Z>o *y v M 3 0 9tCt 

-1f-3tl3lO, 1 3 1 l(73ft#^[R](75*^^pffii- 

5 i i ic x <o . ffiiK $ J; 9 

'> <t<tt,-ia»S$ tfjtv »3Wi:»t SIM* u-if- 

[oo78] mmm 1 ]*nteM-r-i±«^s^^-r 

Sfc&WIfgSr^U H*g(i(75ili*T FT *3 «fc TJHfc#£ 
**«*<OJBiaJcK»tb*b««»ISIlSOTFT* 

l^(;ifmi-3;*j?£(-ov^[i] i 3~@i s&jb^is 

[0 0 7 9] 013 (A) fc*Sl^C, 1 0 1 Intern 

--^*±<D# 7 0 5 9i/7^^# 1 7 3 7#7*&<*f 

\s7#V- V (PET) , TKli U- h 

(PEN) , at— y/U-J-yW^j*-^ (PES) t£¥% 



(11) #§i§2 0 0 1- 1 5 6 0 1 7 

20 

. t> t> i o~2 o°cm&&\,^m&xhbfrtib® i te ! mvx 

fel^tftv\ -tUT, 0 l©TFTI:Mt5 

itffi^ffigl 0 l^feo^ttfctfcttSrWOfc*!::* SMfc 

•> y 3 xgt. aft -> y = fc (±swk^ t •> y =• i"* 

5 TifilRl 0 2«t5„ #Ja: 
li, /7X?CVDST*SiH t< NHi, N.O*»fef^ 
S4*ix5SWk^k->y 3y§102a^l0~200ni 
10 (»SL<«5 0~1 OOran) , «SiH,, N.O 

0 ~ 2 0 0 n m L < (i 100—150 run) (Dff § 

[00 8 0] mcWc's y 3 vlliWWlro^yX 
•vCVDftS:fflV^J^fi£i-So Mlfe->!)3yiio 
2ali, Si H.Sr 1 0SCCM, NH 3 £r 1 0 0SCCM, N* 
0£2 OSCCMi: LT5^l:iAb, SM«3 2 5 

tc. sj^BE^4 0p a> ikmmtimmo. a lw/cm 1 , m. 
mmfo&G oMHzt-t-So — Sftift7Kift->^ 

20 >-J&10 2b|i, SiH^SrSSCCM, N,O£l2 0SCC 
M. H.Sri 2 5SCOit LTSEitiAL. £tti0&4 

0 0t, JxJ&ffi*/2 0Pa N Jfe«t*«fS0. 4 1 W/c 
m\ »««jfi»6 OMHzt-t-5. ^ix^<73lKi±. 

[0081] ±K*#fcTf£K$nsift<bSEflss' y =- v 

M 1 0 2 a tt, ^S^ 5 9 . 2 8X10 "/cm'T-fe «9 . 7 
yfk*^TV*=^^ (NH ( HFi) Sr7. 13%t7 
y{£r**=.#J* (NHiF) Sri 5. 4%^trjl^» 
30 ffi (777^ ? 7t*±M. i£p°p£LAL 5 0 0) (73 2 0 
X:\ZiStt ^v^^^mS-tm 6 3nn/mintii< , ittt. 

[0 0 8 2] ifetr, 2 5~8 0nm (^*L<(i3 0~ 

6 o nm) <Dm£x#ikmffimitmirz*m>i£mi o 3 

a*, C V Djfe^/<y ^ tfeft if©^»©*ife 

XMflZ-rZo Wxfi, /7XYCVDST*# B !f->!J3 

1 0 2 t^ B B aI*«l 0 3a tttW#S:ita«^J5g-f- 

y 3 yii 02a fciMkitfbJcsiHfcS'y =>Bti 02b 

?r^7XvCVDfet*iiltfiggfl SJ!6^X*S i 

iMb*ft**<fc->y 0 2b 

50 ©^a5<0^JfeSr|»C^i^llit*»), f^jSfi-STFT 



21 

fcX%5> 0 

[0 0 8 3] -ett, MIMMIMtiR 103a £&JMfc 

S-fbjfettHlft^lB i ~4 -ct&W bfc^-m^ft^itffl 

tttK, A^iriinia^fli 5 * tc\±mmnm 6 -e 

y 7 * y ? Wfc. Srffl ^ 5 

t#£f*bl\ 

[0 0 8 4] fr^Wni'— T-}fc£fflWcM31;*7*fc 

t4, in i T-^bfct o f£^mmm±f)^bmm^m^mm 

5o Mitf, 7 00X 6 5'0«i»Sfi {.^—U^X) 

st6«*9Wti^cii, fcwatfcfcicasttsiMfcro 
^u^u— jp— 5tw*#*rfe]wft$ (ii ww) 14 

3 0 Ommt VX WMI* Z> k \ Z(DW&. M*.tfft# 
7JftcDft£ 3 5 OnmOlMfcl"— - tf— 3fe«rig 1 T'^-TJ; 5 
(l^U7 MCT3 0 

So U'-if-SB<05t^^^ y hSriSft, ftWfi 

[0 0 8 5] rou— !f— 5feSr^V^fcfRl«!.aw*#l±|| 

2 5 0~5 0 0mJ/cm 8 (^*&f)tr(±3 0 0~4 0 OmJ/cm 

^Sp) £80-99% (0*b<f4, 9 5-9 9%) t 
b-t^TPo ZCDi5l-UTigi 3 (B) fc^-Ti^ic^ 

10 3b feftS n i: So 
[008 6] ^tt, 013 (C) 
*i*H0 3b±lC7thv^^l (PM1) £rffl 

- > ttnm b, Ky^xyfy^icic T ttfiJM*** 
JglSr^fc^fiJ b, 1 0 4-1 0 8 SrJgfiS 

J:t)50~100 am0>mtS0>Wtfti^V =• >^{-«t5^ 

^^n 9 4&mi&-rz>. 

[0 0 8 7] :rottltl^*«Mi:ML, tftw 
L#VMfc«£E (Vth) «rWJ»-*-5B«j-CpS«rf+-¥i-* 
^F£6#J7c5!t£r 1X10 ' 6 — 5X10 "atoms/cm'fS^O 

^UTpMS:Wi-SW^7c*(rii, *?Hf (B) , 
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T^5^r>A (A I) , ^/y-7A (Ga) ft if JlfflfltS 
Jgl 3 i££>7tl{f 75**0^X^5. ^W*fetLT, Y *" 

K-^ffi-eii^sRv^ ( b iHb) &y-;*#*,t 

UfflV>*7* (B) SrfiSyiO-t-So ^Oi5ft^*fi«)5c 

10 [0 0 8 8] IfllsISWnf+^lTFTWLDDi 
^Mios, I0 7lcl^l;»t5„ fc<btf>b 

)()U^F7^^195a~195e»t5. n| 
Ltli, (P) ^JttSl (A 

s) fcfflv\n,tfA<» ^-myv (p) fcsyjn-t--* 

<, 7**7 ji/ (PHi) £fflWc^f;a-> K— 7°j*Sr 

*1 9 6, 1 9 7tU, Ccoy^ (P) §^142X1 
0 18 — 5 X 1 O l9 atoms/cm 3 Wf&Bi:-t-,ft,fi&V\, ;£PJ! 
20 «B#tp-ett, C^-C-J^jq£$n/c?F*6^gcl 9 6, 19 

(n) i*i- 0 *fc, 1 9 8 fi, BJt^F 

co««jct>Hc»*-ey v (p) ^sad-ts (m 

13 (D) ) o 

[0089] ^(7?fg, nS*nu/s:^*ei*7C5S*gtt<k$-a: 
sMS5rtT5o mmt<o^m\tmmmm7X'^.mvt^ 

14, U-1f-^/U^?gfg^lSfClkHz^ b, U-if-rn. 
30 1 0 0 — 3 0 0mJ/cm l (ft^#]lwf4 1 5 

0-2 5 0mJ/cm 2 )<b-t-5o fLTi^t'-A?:!^ 

EKRo-cnaatu roNf^^iyttf— A©mia-&t>** 

(^-/<-7?^« £8 0-9 9% (*F*b<(4, 9 
5-9 9%) t bT^5o 

[0 0 9 0] y- Mfilfcfltl 0 9 14^7 X^CVDSS 
fcMi^^y^jfeS:fflV\ ^J¥^4 0-1 5 Onmi bT 
->y 3 ^Sr-&tr»IMtT?»riti-*. 0)J;tli, 1 2 0 nm 

fc, S i H«tN»O^OiSrfiyiPS-frrf^»SixfcSHt 
40 ^t->y3>Mf4, J«tpOH3t«?Bf«&«*S{S«$nTV^ 

st>w-c-ft<, i»->y3y^tfftifi^iffcii 
Ltffl^rfeftv^ (mi 3 (e) ) o 

[0 0 9 1 ] ^ErbT, Hll 3 (E) \Z7jk-T X 0 iZ , y- 

hifttneti o 9±i^y- hfw*»jfc-rsfc*©»aM!fe 

V i^Ktc/S DTZlfc5 V M4=JB i: i/^o fc««roJl 
50 te*m*rJBv\ Mx.fi, *Stt<Z)S<fc»^JRJBSA>?>fi£5 
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mmm (a) i 1 o t&mmfabs&zmnm <b> i 1 
ik*mM\*itmmti-&ksu f \ mmm <b> m 

(4*^*vU (Ta) . (T i) , tD^fy (M 

o) . Z^?*7-s (W) *»fe3BtfJx*:5c*, Sfcttilff 

Ml) t?»iiJii-*ttf (a) i i oximcw 

(TaN) , WCZ>7**T^ (WN) , 

v (TiN) K, ift^P/rv (MoN) 

-r^ 0 (A) 1 1 0f4* V^*-7^'>!/1f 

u-cb&v\, asms (b) 1 1 i insi&tt'ffc&eiafcfc 

K»3R*«i::B8L-Cli3 0 p pmEtTintl^o 
fc c M;tf4\ 9 S (W) 14MS^30pp 
m«T tt5:tf20^Qc mKTroitfiR«?:Si 

[009 2] 2H11J1 (A) 1 1 0 [4 1 0 ~ 5 0 n m W 
SL<li20~30nm) tU M-%M (B) 1 1 1 {4 
200~400nm (£?£ L< 142 5 0-3 5 0 nra) 
£-t-*Wf&v\, W&y— h«E£-f-<54&£-KHu W£* 
-y^FiLfc^^y^ftf, TAszSls (Ar) £ 

(NO #*&2»AbT3»«Ji (A) 1 1 1 Sr&ffc 
Z^f^'Tls (WN) T?5 OnmOjf^lC^/jjcU ^flLl 

(B) 1 1 0&Wt2 5 OnmWf J j;Mt5„ 
(O^mtL-X. WJg|[46 y y\\L9^if^7-^ (WF.) 

^fflv^icvDSt*t5:Ht*l5, v^-raxfc: 

5 9, WltoSK*li 2 0 m fl c mWTl;t5 

:tM*Ll\ WJSl4Jg H B B mSr^#<i-5C<!:-C-M 
r k ftX* SjJS, WpKIfe** k<Dyfmm 

(DZkXV. */<V?mz£%m&. it9 9. 9 9 9 

[0 0 9 3] jgSS (A) HOCTa N^Sr, 

ill (B) 1 1 lfcTaffll&tfv^ifrg-Ktt:, 
^/<y^j£T'ffMi-5^t^^fg7?fc^ 0 T a N^(4T 

-&#*£/8V>-t^/&U Talli^y^^CArS: 

K r ^0XLT*3< k. J&f&-rz>m<Df*in&tJi:ti&aVX 

^i4 2 0^ ocme&-e*j«?y- m«K«[ffl-t-*c 

T?£5tfS, ^roTaWJifjil 8 0 M dcmmmX' 
hm^<t-f-5trj4^Fl6]#-efe-5 0 TaNKia 
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fl s . *** (A) 1 10<DTIC2~2 0nmgt<O)?$ 
X'D^ (P) Sr K-ytfc->y ayitSrMtTfc< I 
t\±^5hxhz> a mic4'9, -t<0±{^^rii$4x459« 

(a) 1 1 o-atzizmwm (b) 1 1 nm&K^-r 

57/^ y#«5c*75>^- M6JUK1 0 9^fit»-f-5ro 

*Kc;i*s-e#5. v^-rtiiru-rt. mmm (b) i 

1 1 f±1S47L^$r 10~50(i QcmCDiSiaT'i--5i 
10 [0 0 9 4] #CiC 7^N-^^^2 (PM2) SrfflV\ 

112-117 srj^j* u (a) lio,!: mmm 

(b) i i lii-is-eiyf^uy-MSi 1 

8-12 2 tflEil 2 3&1&ffcrz 0 y— Mgl 
18-122 tfiffi^l 2 314, tg^f (A) A^fig 
5ll8a~122at, mWM (B) A»?>fifc3 1 1 8 
b - 1 2 2 b k ifi—fok UT«$tV-5 (El 1 4 
(A) ) . 

[0095] mmm (a) *5±tr««s <b) t^yf- 
20 ^^-r^^(4iisg#^iii:«i-ni4*av^5, m^?? 

14, KjgT?ji*ott«£< xyfyy^ifsfcftcij 

"C, ^J$^a-a (Inductively Coupled Plasma : 

I CP) ^y^V^§SaSrfflV^fcfiV\ ICPx-yf 

F<t C l 2Sro^^t|;iAL, E7J 
0. 5-1. 5Pa (»4l<lilPa) iU 
30 2 0 0— 1 0 0 0W©|iS ( 1 3. 5 6MH 

z) mx&mu-tZo z.<Dm, mmmfrnfrXT—z? 
fe<nx.y?isir%?j 0 z. b&x%z> a icpxyfy^ 

5 nm/&<D x. y V ^ jg* 5 d t X ■$ -5 . * fc x 
^^^-Ct^<^->7 t V^i-5fc*fC{4, 10-2 

40 ^«5SWJttca3£i-5^5l3S s *)S. 0iJ^f4\ W^l^^i" 
SBMk^bv'y =^ffll (y-h»l0 9) 
(42. 5-3T*fe5»t, ;©i9*t-^-x. 7 fy 

rt&miz x <o . iMb^ks/ y ^ Lfcasr* 2 0 

[0 0 9 6] ^rb-C, B*TFT»nft^HTFT 
l:LDDS^Mt5fc*l;, nl^{^f5^i 
7c*flSE*PWXS (n"K-7lg) £tf5<, ^— NSffi 
118-12 25rv^^iLtS Bi^l;nS?rft4 

50 $--rz>yfmwjimk ^xmrn-tz y v (p) ©Miii 



(14) 
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X 1 0' 8 — 5 X 1 0 "atoms /cm 3 <75^^$5ia-C m*D-r 

-5o Z<D£?\£LX. mi 4 (B) l^-f£ o \Z%^ 

mwm^i&mm n m^mvnm® 124-129 

[009 7) Wr, nft^HTFTl:»Lt, V — 

M®m®<DMf$.Z?r? (n'K-7*Ig) . ^-r, 7* 
(PM3) U-^l-©^^130 

~13 4^U nl!*r##i"S^*ft»5E*«rt6J0t 
T*»ftnffl^««WH*l 3 5-1 4 0tMti. n 
ffl*tt4-f5*tttt5cJl*»::|±y > (P) *fflv\ ^<75jg 

1 X 1 0 W ~ 1 X 1 0 "atoms/cm^SS^ia <k ft 
5 <fc 5 i- V (PHs) £rfflVfc^ K— 7 s 
8rC'*T5 (014 (C) ) o 
[0 09 8] ^U, pf + ^HTFTS:»j*tSft 

mffii0 4, i0 6i:y-^fi*fcJ:aKt"fy 

i^t5MS P I»i«1 4 4, 1 4 5^ 
t5o y-htil 18, 120^?^^i 

!TFT^t5^1Ml 0 5, 1 0 7, 10 
814, 7*h^^4 (PM4) SrlV^U^ K-v* 
^ 14 1-1 4 3 WL^I«ILtj3<„ JSS^ 
'p&RKttffttl 4 4, 14 5J4vW^ (B 2 H») £ 

(B) iS^Ci3 X 1 0 W — 3 X 1 0 "atoms/cm 3 kt£% 
Xolz-TZ (HI 4 (D) ) . 

[0099] ^(D^m^pm^m^im^i 4 4, 145 

ictt, MlSlwist^-c if (P) ^«jp$*vcv^-c, A 

**p!^«*««H4a 1 1 4 5 a lr|±l X 1 0 20 
-1X1 0 J1 atoms/cm 3 OT^-C, ftftApS7*64feft 
il44b, 145b dte 1X10 l6 ~ 5X10 "atom 
s/cnfo*££-C$:fr LTl N 5^\ d cd Xg-efiSflp-f 5 # 
(B) 1. 5*»5>3fiFt-t-5^i:frj;9, 

[0 10 0] ^CDfg, 015 (A) lOTH-±5lt, V— 

mm-omtiL-rtitiBLi. \ i ^-r Lttriiii 1 4 

Ift4l0 0~2 0 0ntntt5o SW^IJa 
^SrfflV^5»-&lr{4, 7*7XvCVDSt\ TEOS 

(Tetraethyl Orthosilicate) t 02 1 Sr^-g" t , SiC 
JE7J4 0Pa, !Sil[g3 0 0~4 0 0tiL > ffifflift 

(13. 56MHz) mtl^mo. 5-0. 8 W/cm'-C** 

l±, ^XvCVDStS i H«, NiO, NHjfr'bfE 
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vm&oftm&mzRfcjzt) 2 0 - 2 0 op a , 

3 0 0~400ttL, (6 0MHz) SMS? 

0. 1-1. 0W/cm s T*ff^"t--5^i:^T-#5o 

S i H,, NhO, H«A»fe«*3frS^*fe**flS5' 

y 3v«iSrafflLT'bftv% g<k->y 3^wtpi«ii7' 

7X?CVDffit-SiH (l NH^tA**"* 

[0101] -tots, ^tv^nco^-e^AD^ixfcnM 

9 0 ::roXStt77~**T=-vWF£ffl^33&T=-- 

T, »* L < 14 0 . 1 p p mEAT0>aHMMMH«PT 4 0 
0~7 0 0t, tt*l$(Cf45 0 0-6 0 OlCT'fT? t><73 
■C* 9 , *HS£^iJ-C"(4 5 5 0 tt? 4 ^P^cO^S^rff o 

fc 0 atKi o i Kwm&mii&^yyxrvrm 

S*ffi^5gffl-T5^i:^$f*LV^ (Hi 5 (B) ) „ 

[0 1 0 2] Hfc&aSr^roJt^, SfelC, 3~10 0% 
C07K*^^tp#H^ c PX\ 3 0 0-4 5 0*C-ei~l 2 

»#BHi:S>S 1 0 ,9 ~1 0Vcm'<D?ls-yV y^*yK 

*»iSi-5xs-e*>s 0 TK^-fkcoffio^tL-c, 7*7 

30 [0 10 3] r-Tfe^v^cMa^-jfei: 

^8 1 8T-u— if— 3tS:fflv^fci{&*Q.S*tTV\ 
3*S8 2 0i;J;0«fiMi8 1 6tfftlt/7 

40 ^±^-fr5:t#t*^5„ 

[0 10 4] -tuc, W«lft**&tm*>e>*«JSKI«fe* 
ffltl4 7Srl. 0-2. 0/*mW3Pft&ffSrWLr^j*-f 

P 75 K , JKy-T 5 KTS K, BCB Ky/'>^7' 

^ !i-yt-yyf3 0 ott«Lti^t5„ * 

50 iC^bfc^, *f h^l/-hT?8 0tT?6 0g»«)fi 
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[0105] Z.<D X 0 ^r^^»**^^w 

mmmi 46t u-c^ufc^^y s?m^ 

[0106] t<Dm. (PM5) Srffi 

ffl v ^^«tfl§«"5fsf^^ <b Ji MftHR £ * r ^ y ^ v ^ 
U j^-r^s/^^^SrCFu OitLT 

£9, M 1 3 y ^ ^ h ^-/UiSrMt 5 1 1 i5 f# 
[0 10 7] Lt, i*«4ro&JWRfc;*/<y*8j-*>Jt 

aas*ife-e»fi6b. 7^-h^^^6 (pm6) 

-*Ei» 148~152tKW 15 3-157 

sr^dt-fa. iwt, ^mmi 5 7ttmmmMt 
L-oatE-t" a Bi/TLtv^i;^^ ^mMm 

X^iZ.(Om.U^. Tife5 0~15 0nm©f$t*M 

T7^^^ (Al) 5:3 0 0~4 0 0rairo)f§t*I 
[0108] r Wtt«g-r***MS^n 5tTFT»^ 
1 0 0%©zK*S:-&tf#il« t t , -ex 300~450tt 

i~i 2mm<D%> i ®M*?i o t&<, fcsv^i^x-^ 

£ 5 fc*M&Jffite ± 5 fitfflfifHK H6^, Ti&m 1 0 2 

t^#frt-s**feft«**fr* 10 4-ios izmn 

^ig&ffll 1 0 4-1 0 8 *<&4c|!fe«£& 1 0 18 /cm 3 ^T 
fc-rSwi^SISlX, ^fc&trzRliiSrO. oi~ 

0. 1 atomic%m£tt#1-*U£fi<^ (Ell 5 (C) ) . 
[0109] ^?LT7ftff)7^-h-7^^i;j;^ 

IlWpft^/HTFT2 00 1 il©nf + ^H 
TFT201. JS2»pf + ^HTFT20 2, g§ 2 
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Wnft^HTFT 2 0 3, Bilt£Btc:|4®i!f T F T 2 
0 4, ft»8i2 0 5Wj«SntV>6. *BJ^»T'J4 

[0 110] SftlEl(8ro»l©pf+^HTFT2 0 

a , 2 0 7 b, KW V^i^ 208a, 208b £^ b 

^STFT2 0 1I'I4, Stt^Ml0 5Cft^ 
J^mm^2 0 9« hill l 9 tt45LDDS 

«2io, y-^212, KW^«*2iiiir 

LTV^ 0 ^<OLDD«^Elr*SV^-C, y— htil 19 

<D«$li0. 5 — 3. 0^ m> iftt<IJl. 0-2. 
O/zmfcLfc. n^^HJTFTKfcttSLDD^c 

Efi#\ TFTO*ft*Kit5wim5, BttlilB 
2 © p f t^/HT F T 2 0 2 HR« Afc^J* 

ftjgi 0 6\z^-^^/unmm^2 1 3, s;««piPF*fi 

ftfi«Hl*5y-^fi*2 14a > 2 14b, KK 
yfi|2 15a, 2 1 5b5rf Lfc^y^KWyro 
«3SSr*U-Ct^„ I2©nf + ^HTFT20 3C 
II, 0 7fc? L Y*A'7£/SffiJ*2 16, y 

-htil 2 1 i-mst45LDDffi*2 1 7, 2 1 

8, y-^S«2 2 0. Ki~r>:«K2 1 9jS*fl&Bjt$tb 
CWTFTro^-MStt^5Lov(7)ISfc 

0. 5 — 3. 0 /i m, 0* L< 14 1 . 0 — 2. 0 »va.b 

b/c„ ?- N«®<bfi#ib&^LDD«S:Lof 

f£LT, i<Z5^ + ^Ug*l6l<Z)S$f40. 5-4. 0 

/urn, ff*U<ttl. 0-2. Ofimtlfco IlTF 

T20 4ICH itfiMi0 8l;f+^u^i« 

2 2 1, 2 2 2, LDDI«2 2 3~2 2 5 > V — 
fcliKWy^2 2 6~2 2 85:f Ltl^o LDD 
fitfc (Loff) (nf-^^iV&ftfato&ZMQ. 5—4. 
0/xm, #SL<I21. 5-2. S/itnffcS, $ <b 

gftfilki 2 3<k, y-MftJWHiiaiitm^bfift 
5Jfi»Kt, BiTFT204©KWyi^228IC 
iit5^SM2 2 9 2 0 5«J 

ft-C^S. HI 15 (C) -t'ii[ir*TFT 2 0 4Sr^^/U 

[ o 1 1 1 ] m 2 5 \*mmn<om2-mm#&7F-t±& 

@T**>-5„ la + l^i-A-A'SfB^Hl 5 (C) (C^ 
■tmmn<DMffim^xlfcLX\,^ 0 i!i35fTFT2 0 4CD 

y-sa^i22«4, g^n-cw^y- hmmm* 

^LtWroS«¥f«10 8«ltn^o * 
fc, y- hWMl 2 2 ft A 1 u?SiftO$t*4$rfflO^-C 
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te&tstozmmmmmtnfrb&zv- he* 9 0 0 

1 OSV>KWX*=i^*? 

0 8fcf4. y-*M$c, KKyliS, LDDSiSA!^ 
J&£;ft,T^3„ 2 5 6l4y-^Sil5 2ty- 
*ifi£2 2 6 icOaV*^^, 2 5 7 f4 K W >IS;§£ 

1 5 7 t KM V««2 2 8 t«3y^^ hSBTfc*. 
fiH#g*2 0 5li, B*TFT2 0 4roKK>««2 

2 8 3S»b3Blfti-«*Wi*:fflt2 2 9 t^- MftfitlK&tf'L 

*fiaicfc"C^ffffl|2 2 9^t±fl5«-T-fPJ»S:BWi Lfc 
[0 112] J^Jb<7)a/i#^|4. BfSHTFTJSiOfffift 

y-xmt&i* wkm tut 

V>3„ ^caiS&TFTSrlSttfcT^x^y-*' h !J 
3 Q 

[0 113] [^JS0ij2]^t6fi?iJlT*«TFTWy-hm 
*<&tmKW-*T a 4<tW^te««tt«*£«^3M 

MSi:lt^J«*IWi LTWttBIKflSanbfc* 
$&®)7tm&±t LT, 4 0 0~7 0 0t;©i7--/H: 

5. La>L&#?>, ^©J:5ft»»tti»mtt*mW:lBa 
JgfctT 1 0 Qggi.!) . Bfffi-^-f XjS4^yf?7^A» 
^*UU± W&Jl^^gK^ E L X^SJEK: tti* LTV ^ 

4 9 , E»t6tt<DJI*W= «t 3ilii(NFW*«ai-3 r i zJS 

[0 1 1 4] 0iJa:{4\ Pf3&®f£#VGA<£>:©-£\ 48 0 
h£i»i 6 4 0*wy — ^Eift^jS^n, X 
GAW4§-£-irj4 7 6 8*0^- bmmt 1 0 2 4*<£>y 
-xm&fiWt&ZiiS. itnifflKnwmiM Xi4, 13 
'fyfi'7^0»^»ft»»g$li3 4 Orarai/jO, 
1 8^fVf ^7^©I^l:ii4 6 0mmi:45. 
0iJTfir ro± 9 4^s B B^^«^*S1-3^ir LT, 

f- bie^^A i ^ cc u) teb*<D\&&$imm®Lttn 

T-J^fi£1-3^jfetcoV^TBIl 6 SrfflVTMWf 3. 

[0 1 15] £1\ HJS01J1 t^iat^l 3 (A) 
-Hi 4 (D) ic^1-XSSrff ? 0 tLt< M?$)fll 



(16) ($12 00 1-1 5 60 1 7 
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mm 7 J*-* ^ fcSM&a;* 8; ffl l > 3 

:i4i|<)»*U<, SfeK, 3~i o 0%<D7k*£'a 

tf^ffl^^T, 3 0 0-4 5 0^1-12^1* 
3S*rfrV\ »«**fr*«r*3Wk-t-*M«:tT5. Z<D 

LT, T'vX-TTKSS'fk (T'^x^scct^aesnfcTk^ 
10 Srffi^S) ^ott^v^ (Ell 6 (A) ) „ 

[0116] feMktskvfrjMtammtfi&Tvizib* 
mm&m&A iKu^^tt^^ti (d) t» 

j*1"3o Mxl4, Til:0. l~2M4%^tfA 1K& 
««S (D) £ LT^ffiCMtS (H^-fr-T) o 
JB (D) 145l4 200~400nm (»f L<H2 5 
0~3 5 0 nm) if-fitf ^Lt, 7*^*^ 

Mlt, hl£^ 1 6 3, 1 6 4 1 6 5 

20 £7gf£1-3. X7fy»J!]y^(Oxyfyyi 
(giaS^xyhxyfy^SH (D) £i&£-T3 

JFMT3 r t #T# 3o -t LTM^ilS 1 4 6 
1"3 (016 (B) ) . 

[0117] *<d'&^ mmm \ tmm^^xmmmmm 
tmfrh&.zmwMmmi * 7, y-^mmi 4 s~i 

5 1, 16 7, KM >ga^ 1 5 3-1 5 6, 1 6 8 £ 

T#3o Ell 7 (A) , (B) ttCW*ttt«5±ffi0Sr* 
30 L, 017 (A) «DB-.B'#rffi*54:t>*l2l 1 7 (B) K> 
C-C'BfffiMtEJl 6 (C) WA-A'*Jit>*C-C'ir 
^LTV>3 0 017 (A) , (B) TI4y- biffed 
R. «W»»ffllS:«l»LT^LTV^3*s, 
imMl0 4, 1 0 5, 1 0 8»@^$tltV^ 

v^y— ^ioiKMMlitKy- ^iEISi 4 8, 14 

9 , 1 6 7 i K M 153, 154, 1 6 8^3 

v^i? h*— yuSr^LTSeiB5LTV^* 0 01 7 

(A) <DD-D'»fffi*Dj;t>*01 7 (B) COE-E'WE 

^018 (a) t (b) tc^n^n^-r. y-HE«n 

40 6 3liy-Mill8. 1 19t, Sfc^hEiRl 

6 4 14^- Mtil2 2t A^^aSftJBS 10 4, 10 
5,108 0^ffiijTM43 £ 5 t»J«$ft, 

(C) t^mS (D) ^MLTttM«Jt^iiLTV> 

r. tie 4*3, E»«6t*+^ffi«T-^3o ItoT, Hi* 
§15 (Piffi-iM'X) ^4^yf^7^W±^i**gf 
^E L^^^BI'iifflT3 r. t *STt 3o 
[0 118] Wl3]»Jl^Stfc7^f^7 

50 1"3wi:?55Tt3o ®iii!l<73^a s B *^Bt1-3 
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it tf A t \ *HMT'i4SiiMwfg H B B ^^^g{c 
0 1 0*ffll»Ttt«t5, 

[0 1191 T^^^y-r h y **&Ktt?t)fc0yi £n 
B12 0 (A) T'fi, y-^fi»iKW 

fifi;i--6o T i^4:5 0~1 5 0nm<OJ?$T-^ 

T7/Kxi?A (Al) S:3O0~4OOnn©)?$T?^ 
/&U SbtTlKSfclilWV (TiN) K&l 
0 0~2 O Onm0>J?£T«j£LT3«*ig£ Lfc. 

- r=. > ^ »i jo j: 1/31 -> =f- is *ftsm.K x v m mmm 
1 7 1 fcj&s-r*. pr*m^i 7 i jfrntfitufti 4 

7±fCj£/&£*v, B*TFT2 0 4OKWyl«l 6 

[0 12 01 0 2-0 (B) T-Ii*#)lcjf PpB3&3*J8I1 4 7 

^V^«LSSrb-Cpr*«@l 7 1 £ff0/&Lfc&, 
^EiBl 6 9^PI*«®1 7 1 fc*ifc3»a-*:Rtt-C» 
^SUfcW-efeS. KWyEll6 9liTife50~ 

U t<OT i IgitrfifcrCT/u (A 1 ) ^30 

0~4 0 0nin©ff*-e^figLtRlt5„ ^ COW/SiCf- 5 

t > mmmm hhikw ^e*t i 6 9 zwm-tz t 

i«tO*fcS^!l!i-5^ iric*5 0 *<om&. 39]3l%Sg 

[0121] mmmmmvtmtt. wm^wa < 1 

11,03) ^BfefbWV^^ASMk^X^ (I n s 0 3 -S 
nO,; I TO) ft if«r^/< s> ^ «fe-^KSS«E*«fe/j: H £ 

V ^jjDXte £ 5 Ac *> Xc m\W v 5? ? A SMfc 3Eft 
(In^-ZnO) J/fil't^l 1 , Sfeft-r^v^ 

SHCiEiB (ZnO) taiU*:«-fl--e*!7» $?>K:^lS3t 
roSiS^»*^S:K»5fc*tw^y (Ga) 
*0Ufc»fciE«& (ZnO:Ga) ft £ SrfflV^* d t ^T* 

[0 12 21 ^Oipi^bT, 

m LfctfJ, Z(DX 5 *«J*J4H*«2-^Hlfc«3 ■CiSf 



[01231 4 ] Hffiflgflg 6 T*^ Lfci? 

^flER'PtCIlM ( 1 X 1 0"~ 1 X 1 0 "atoms/cm 3 
^-CbTFT*^$-fr5C«b^^Ttg-efcSAi, 3J-7 

*Sri^*i-5¥Sw-oicy ^ (p) K±5y y #y>- 

[0124] zicogffttrioiTS y ^ (P) idisy-y* 
u^^iit in 15 (b) -eKWLfciSttftxe-eiai 

y->*y ^ir&sifty > (p) ©»itf4i«»«nS!^ 

T-—MZX y) , nf + ^HTFTfcit/pfv^/W 
20 iTFTWff e>«JSE7C* ro«St? 

y> (P) Sr**-*-S3F*fi*fH«'MII*fS**r:fc^-e 

#5 (01 9 -e^-r£si<o;frfa) 0 ^omxxzinwtm 

^$.\Z.\± 1 X 1 0"~ 1 X 1 0 "atoms/cm'gS^^^E 
7C*#{H*fLfc. r©i9iatraLfcTFTiW7 

[0125] [HiSM 5 ]*3Bfe«-ef4!l*0! 1 -Cf^fi U 

30 2 1 (A) }d^i~j;5i-> 015 (C) 0*tffi<7)T^^ 

ip^^-s— y-©tt^ia^i4*v^s, efij^tf, jsr 

fc3»IMaajcJ:o-C0Tfe«>/-«^->l=»jEj6i-5. 

* y^Tiif-C-1 5 0-2 0 cc-c-Anf^L-csi 

^S-frS. iroJ: pl-U-CtmSixS^-t— !M4«3t£ 

*\ fF^L<t4. tt^-tl 7 3 W^iStt^-eH 

5. C » S tSrffi^ bftfcf tt± l 5 s KTt 
50 [01261 t£#^— ^<?3K«l4ffiElCft^-rtb{i^ 
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v^s, '#*l<i±, 021 (a) T-^-ri5»-, 

izts^xti KW^Eil 6 1 <D*>9ir 

hgg2 3 5 tfita-c-twaj^sra? J; 5»-tt*t^^— y- 

1 6 8 fc^fifci-S.t&V^ = hg|52 3 5f4¥*It£ 

[0127] ^(Di£, Wlfam 1 7 4 iiS^ 

WBirftSas. K»[IIJ&05TFT_hlct>;*'*~ tM 7 2 

[0128] *tftffld<&*j-ifi]£« 1 7 5 ki±. m%m 1 7 
6 , 'mm'^mm 1 7 7 33 iVEi^iut 1 7 8 sr^-f-s. 2< 

ttftR 17 6I4TU C r , Al*if*l 50-300 
runoff S-e^-T 5 o ^UT, Mft&IBSblBltt0'Jgj£ 
$tbfcT^^^y-7 h y *tfi&rai«rf-/i' 
ffll 7 9 -Cli •? -g-^-ar^o /HiJ 1 7 9 ic(±7 ^ v — 
1 8 O^jSA^ix-CV^-C, rc07^7-18 0t^- 
f 1 72, 1 7 3l:iot^- 4»)$o-C2t!croS 

^Wj;9i-L-Tf2I2 1 (B) lOTt7^f^7'^ h>J * 3 

[0129] 02 1 -Ctt^^— 9" 1 7 2 SrigtbESgcOT 

SKirflD^— tM 72a 
~172ei LtMltt)|l\ BlblilBaS&jft;**!. 

14 7t^-tl72*fcli^-tl7 2a~17 4 
[0 13 0] 0 2 3li*-<- y-t >— /WM&J&*LfcT 

±sm-efc-5o wstsisi 8 8 coj^iat-SESbmas i: b-c* 

Sff -9-KHllBlK 18 5 tpBftlS -^iEftESg 1 8 6 ^f£(7 

btvrv^So tfflflscpu^tiiftifcflrt 
saatHiKi 8 7 tftip^H-cv^-ctftv^ ^ut, 

5>roSg»ilH]!SttSflStia»i 8 3K«fcoT*8BAmaiB-¥- 

i 8 2igMsntv^„ mm 8 8x\%^.m%^m t 
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iblUS&l 8 5^b3i^Ei" -5 y- hffi^Sl 8 9 £W{£{H 
^igftlslSS 1 8 6^^4t5y-^E^il 9 0*W 

tvjll^T F T 2 0 4 ifift$i2 0 5 #iSitt &*fC^ 

[0 13 1] SfsSaJfcteV^TKJtfetlStttt^^— y-i 

— y-w»<of(^i±2 o~ i o o%<ti-5 £&v\> 

WftEBWBKKJtft^^lM 7 2, 1 7 2', 17 
2"H^W^SSr^5 ±5tWtTt>Av^U 022t 
^ L fc £ 5 K# T F T (73 y — * *J «fc t>* K W vEj»0>{t 

1 7 9 14, 1K10 1 ±WH*gB 1 8 8 JSiO^SfS-i- 
*tl^][H]S§ 18 5, iS^ff ^J^SSS 186, ^WftH^ft 
JMOaiHISl 8 7«^{RiJT'fooT, fl-gBAtti?J*^ 1 8 

[0132] croij/iT^f^yvhy^^iMS 

^S»<7?«^^H]2 4OjS*0S:ffl^TaWt5. EI 2 

0 1 Jitd^^nfc, Pf*S5 188i, *5tEff#«»[H] 

?§ i 8 5 t , Pr^m ^-lESblslK 18 6 t^ote^ff^-M 
misl&i 8 7 txmf&tiix&o WMUi 8 8tr|4pi^T 
F T 2 0 4 <t{*J#S* 2 0 5 i«K*t bH, iB*gi5W^ia 

sn-cv^s. ^sis-^igfiBsg i 8 5 wmt^mW) 
me i 8 6 ii^n^ny- hiE^ i22t y-^ia^ 1 

52fiiTFT204l:»iLt^5 o Sfc. 7l^Jf 
iyy/wyy > yW$0fiL (Flexible Printed Circuit : F 

pc) i 9 ysmM^i 8 2\z.w^x^xn^ 

(t-S-'iifSrA^i-SWJcifflV^o ^rLT^fcKai 8 3 

1 7 5K:r4H*U-CV^v^, 

[oi 33] z<d x o teffii%<Dm£hm^%iW:te. ni&m 
i~4T^t7^r^7*v h y ? ^mm^m^^xwf&i- 

Z>Z.tfrX%Z> 0 mi&ffll-SXjrrfTtrTjy-rbV 

mm^x^-tTV'T 4 y-^ hy ^^itg^fflv^tn 

[0 134] [Hifc«6]*3SJS0iJ-T?tt. HJfe«5<or^ 

7 (EL : Electro Luminescence) ttWSrfflV^S«^fe 

6«CoV»tttWt6. 02 6 (A) l±#3§IM£fflWc 
ELSi^/Wiii-C'Jb^, 02 6 (A) irjoV^ 

x, io(4S«, lifiW*^, i 2 i±y— ^{RiJigSbdl 
ss, i 3 »±y- hftijigtbiH]gsx-fo 19 . tn^n<Dmm\Bi 
&\i&m i4~i6 vrnx f p c 1 7 \zm <o , 
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[0135] 026 (B) (1E12 6 (A) ©A-A'lr 

L< {4IEK)lH!SS5.t>*®*g|5-htcMl6]« 8 OfcSttt*. ** 
l*l«8 0 Ii'>-/l4t 19fTFTtELW^fflV^i 

fcl. 1 9 W^{|iJ tFPC 1 7 (75 ±35.5; 0^3(4 

«-lh«8 1 T-^^i-5«3tt-r^ 0 £ti«ij8 lli^y 3 

[0 13 6] ^(75 i 5 /U^'I 1 9 i <? T ^ x ^ 

y-r h y^xssi o t^ffe)S^8 o tasiA9-&t?S4x 

?W8 3dS*«Six5. CW3fe**l8 3(4*ff6]«8 O^S 

=/U*n^K) . P 
VB (*U^/^f7^) £fcHEVA (xft-yif 
^/ur-fe^-h) ft £fcfflv*?> S„ g 

ft bX-mfc-t 5 /< s/ v"<- -> 3 yl8 2 SrJ^fiS L . 5fe« 

3S4: LTi^fcS. 
[0 13 7] #tiai4g8 OiC(±^/7^^. 

^^^-U-^^, FRP (Fiberglass-Reinforced PI 
astics) IS. PVF (#!/ f K) 

b&m^ZbfcX'Z&o *:+j*m<aT/US=£ 
Af5rPVF7^ /V 7 — 7 4 ^A-cSE/yfc'flfit 

[0 13 8] *fc, EI 2 6 (B) (CioV^XSIgl 0, T 
Jfifll2 KOiicSgftlelgfflTFT (ffiU :rT1inf 
t^ugTFTtp ^-^^/HiTFTSrilfi^fc-arfcC 
MOSElKSrH^U-CV^. ) 2 2&l*W3t8WBTFT 
2 3 (fit, i^t?ttEL*^©*i«*:lW»i-*TF 
T/cltHl^bTl^o ) tfffi-f&ZilX^^* ^tlbcOT 
FTCDrt«f^n^^^/USTFTtC(4l±*-, h^t U7 

J*0)LDD«#;}SR»*kft-C^So 
[0139] 0lJ*.rS. SKWllHlSSfflT F T22tU El 
5 (C) l:^tpft^HTFT200 1 20 2in 
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f^/HTFT2 0 1, 2 0 3 SrflH vtxtf&fc \, S 
fc, 1B*SM!TFT2 3IC»4H1 5 (B) fc^i-pfj* T 
FT 2 0 4*fctt-tlXtl§I«<C«3gSrWi-5p^ + ^u 
MTFT£:ffll\h,l£&V\, 

[ 0 1 4 0 ] El 1 5 (C) SfcttEl 16(C) WttllllO 
T 9 h ^^l^^ELS^lMfS 

10 ft 2Pi$ra 2 7 38W««fflt^ttBMb>f v 

WM.tmkxxtnik'&vs (i Totnftfns) 

T-£5o tLT, Pi*«ffi2 7&7&£LfcS>, £IHK2 
8&JB/*U iSStS2 7±(cMa^Srff$^;-|-5o 
[0141] ^t, g^JfeS 2 9 ZMj&-fZ> a &3£%m 

2 9I1»ELTO (IE?L££AJf s IE7L$9D£jf, 38* 
*, «T^H*fct4S^aAS) SrSS^ia^fc* 

20 »fcttfl£SMP3R*m ««<fc 

[0 14 2] @5§*Stt->^ K— ^^^§rffl^T^# 

ffi, £fctt-f WJ^y hjfe, x^^Vlr-Sfeft^-T? 

s) zmf&-fzz.bx\ ^iss^rtet/is. 

30 ttJcfc, fe^g (CCM) <h tia*. 

[0 14 3] S«3t«2 9S:^fiftLtf>, ^W±t^lS® 

3 0eM«, M3 0tg^7t^2 9<DWmcft& 

-rzfrft^mmtemjjwmvxteK z t^a* uv\ 

oT, Kffl+T?e»3fe«2 9i:Brti3 0fe»«L-C»riS 
g%7tB2 9^^?gtt#H^T«U, *sc» 

[0 14 4] /j;*3, #2lSM0iJ-T:M*!3 0 t Lt, L i 
F (yyitD ^£A) ^irAl (T/U5 = ^A) f«(0^ 

Inm/?CDL i F (7yft!lf^) U ^<^>-t 

{r 3 0 0nm^<0T/US = !>^Sr^-r5 0 ^/Jft, 

ttffi3 0l4 3 i-e*stus««^3sv^riaisi 6lr« 
50 EEHl 6(4^3 0^9fSo«ESr4*.*fc«) 
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<Dmmm&mx~$> *> . skxvmtmr*--* h*W3 2 * 

iMTFPCl 7(Cgt§Jl5 0 FPC 1 7±idte£fc> 

[0145] 3 uc^$nfcffi^fc^x^3 0 tm. 

mi 6 i*«*&fcttBM-Sfc*K, 1F^M2 6S 
0 ! l6Sll2 8i:3y ; ?^ b*si-&Mf&-t-Z>&m*3b 
5o nitb»4»IBIMWIl2 603iy^i/^i» (PftMME 

NJH*ff2 6it- jgtxyf^LTt>6v» 0 ;©l 
JUI]JfilUR2 6 ^|&^1»2 8 tfffi] MtWWTWl 

■eta. 

10 14 6] GI16 !)yH9iSSlO 

Gift 1 6 KoV^TtftW ftiiWia^ 14, 1 5 t>|W) 

iHcL-Tv'— y >^ttl 8cDT$riioTF PC 1 7 [cm 

[0 14 7] ^r.t?Bi3ReiJWSb{-»»*»fffi«itSr0 
2 7f£ s 8 (A) |^ (HSg|I13rB2 8 

(B) fcjjW. HI 2 7 (A) irfc^t, 1S2 4 0 1± 
iClgltbixfc*^ 7f^fflTFT2 4 0 2l4^iS0iJ 1 
(7)015 (C) roistlT F T 2 0 4 i: 1^ Uilt^S 

F T#**I5 ftfcfllJS t ft 0 , *7««tffiS:<g«-t-5 r 

t^-ctstv^fJjft****. ft*>\ *HifeMT-fi^y 

[0148] * fc, «^J®ffl T F T 2 4 0 3 H® 1 5 

(C) -e*tnf + ^HTFT 2 0 1 SrfflV^»)St 
Ccoi:^, ^yf^fflTFT2 4 0 2«)Kl"f 

3 7 £ix-C^3. Sfc, 3 8T?^§ 

ixaEiKHi, ^s/fV^lTFT2402©y-M 
i3 9a, 3 9bSr««W^S5fit-t"5y-h»-e*)5. 
[0149] «^*J®ffl T F T 2 4 0 3 

ftiflus t ftizel m^&mnz m^m &mm-r z> tc$> 

<Dm*XhZ>tz#>, &<<oWM&M1ri* 

lift £ L DD«««rRlt4^ t XT FTOM^Wf, 

[0 15 0] *HlfiWT»j:«SfE»J»ffiTFT2 4 

FT^E^iJ^ofttffc-^yu^y- MSSgfc UTtftV*. 
$ bic, *ft«T F T fc^JKofttf xnmb^'r* 
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[0151] 028 (A) t^i-i ftvltftl 

!PfflTFT2 4 0 3CDy- hm^3 7 £ft3E«Hi2 4 
0 4-C**n«fi«-e, lM»fflTFT24 03©K 
M>i4 0^«^Ltl^5 o 2 4 

0 4t*^§il5f «T*l4 = Vfyt«SH5o 
a V^VIf 2 4 0 4 lilffllffllfflTF T 2 4 0 3 ©y- 
10 McW^tffSr^tSfcferonyfyti: LTil 
i-So ft#. KW^4 0iit«i (WRMO 2 
5 0 lic^sci*^ Elc:-^«EE^AD*.5>ixr^5o 
[0 15 2] ^.-T yfV^TFT2 4 0 2St>*m»it*J 
lfflTFT2 4 0 3©ll:fifP<yv/'<->3yl4 

mmznzo ?W4 2^^-cTFTia58i 
* w-mt-r « n t i4#sk 1st a . & 1= m $ n 5 

20 #5fc(t¥*Iffii^/&L9 5 4 5l=BfiRitffiS:^fiR-t-5 
10 15 3] 4t, 4 3 l±BtitttOKV^i»m«-e*SK 
4 0 3©KKVi;tgfttM$n5 o B*i«4 3 
ft ^ffiftft^mSI* fctt^rtv e> <73«jIIBI£ffl <, >5 r: t 
v\ ffijftflt (# £ L < I4#j|g) T-^Stvfc^v 

^4 4a. 4 4biz£vmi&£tLitm mmizftm-t-z) 

30 CD^|Cfg^4 4«§n5. ftJb\ ^rT-fi-H* 
U^0^bT^ftV>^ N R (^p) , G (Ht) , B (#) 

i/y^i'y (ppv) 3%, Jt?i| tfa/i/*;u/>v-A 
(PVK) Ik, #}) 7/u^-uv^ftif^^jf t,ix5= 
fSS^ PPVlflELffli: U^ilrotwisfc 

Mxff Th. Shenk, H. Becker, 0. Gelsen, E. Kluge, 
W. Kreuder, and H. Spreitzer, "Polymers for Light Emi 
40 tting Diodes" , Euro Display, Proceedings, 1999, p. 33- 
37j ^§)|spi 0-9 2 5 7 6 *^*K:|Eft$ilfc «t 0 

[0154] Afr^ft^TtS LTtt, 

^7i-UVSrfflV^l4^V\ Ifli3 0~15 0» 
(»* b< 144 0~ 1 0 Onm) b-Tin&&\<\ {BU. & 

50 <D-mxhox, ^nicpg^-f-a^{44ofc< ftv\ 
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ttztctbcom) Sr^mrfav^. #J;tf4, 

[0 15 5] *mSfiWJ-eH55*» 4 501ICPEDOT 
(^y^^7^V) SfdiPAni (*y7=!)y) ~C : 
fc5jE*L&A« 4 6 «rR(tfc.ffJI«ifi«>g«3fcJI& Lt 

v^s. tut, iE?LttAg 4 6 <d ±ia-immmwmx'ft 

S^tms^ fMt£<0<t&V^g}fcJI J ^iE?L& ASS- 
IES Ufc«-C»fiM-5 Ac*, TOfclS 9 fifit^HT-§ 

[0156] 7*T*^fi£$nfcNf^-eg^^ 
2405AS^6t5, ::t'l^EL|f24 0 

5 14, IDMffi (R9MS) 4 3, 3§ftJl4 5, IE?LaAS 
4 7 fM^tvfc^yryf^JIt, 02 

8 (a) ic^-rj; ?t£H%tt&4 3 i±mm<D&miz.m£ 

"HE*:**. 

[0157] tz.^x\ *m&wtt±* mm4 7<D±\z 

^ r >'<->3yl4 8 i UTr±»tt£**Sfctt»fc 

[0 15 8] J^.h<7)4\ 5i-*P%PJ^E LS^^/Hi 
1212 8WJ; 5*«jgWBi*A^P>*5Pi3Rg|5S:*b, *7 
tSftro+^Ctl^^ y f y^ffiT F T t , *yb* 

y y T&Alc^aiftfiJ^fflTFT t£W1-5<, l£o 
E Li^;^i?)n5. 

[0 15 9] 02 7 (B) (4S^7feSWlf^^Ste$^ 
fcW«r^-t"o ttSEWlPfflTFT 2 6 0 1 140 1 5 (B) 
«)pft^HTFT2 0 0S:fflV^)SSn5, f£J8 
T-o-fe^liUJS^Jl #g£j£#J-ei4, 
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[0 16 0] *Lt, 3 'O'* 5 1a, 5 1b 

#J£i£$ixfc&, »*Sft*tJ:*)jKy tf-/u*^y'- 
;^/i§M5 2iWSix5„ ^o_h{rf4^y *a 

T-fe^/UT-fe h*- h (acacKttE^S) T'ft 
-5ST-&AJ1 5 3, T/u$ = *A-&&-efc.5|£ffi5 4dS 
d<Z>#£\ Bi54^<s/i"<-i'3yl 
ir VXtmifc-rZo :5UELff2602«$ 

o-CScJJtSita. 5 m 

»fcftJ#Pffl TFT2 6 0 1lipft ^/HT F T T-^-f" 

[0 16 1] IBS, *Hife0)JW«;&f4, |&i60!ll~2tf>T 
FTW«^SrgS^m^^*-CllJfe-t-5^i:^We 

[0162] [mmm7]^mmmx^ 028 (b) t- 

V^B2 9(C^-T 0 fcfc, *Hffiitfc^t, 2 7 0 1 
tt^ yf y^fflTFT 2 7 0 2©y-^E», 2 70 
3{±^.^ yfy^fflTFT 2 7 0 2 coy— hWiM. 2 7 
0 4 tefEflfcftJflP/B T F T „ 2 7 0 5|j3yfyf, 2 7 
0 6, 2 7 0 8 teW.$i@i%&B. 2 70 7l±EL*ftt 
5. 

[0163] Bi 2 9 (a) i4, -o<Dwmr£ixmwL&& 

12 7 0 6 «r#ffl£ Lfci^roMffe^o BP*,, ~o<D 
Wi!f 2 7 0 6 t«P^C*»«;4:** <t o !' 

[0 16 4] *7t, 029 (B) 14, S»fE§t|^2 7 0 
8 h££l2 7 0 3 t¥-?T\zWrtt^m&CDMX$> 

5o ffi, 029 (B) -?fttt8E£t)£Ml2 7 0 8ty-h 
Sfl^2 7 0 3 t&ttfbt£^£o\ZlSt\?1zmmkti:oX 

£\ ttSgfK&j|2 7 0 8 h¥- hffi^2 7 0 3 tfft 

[0 16 5] tfc, 02 9 (C) It 02 9 (B) (Dm 

&kmmznmmn»2 7 0 s*r-\>mm2 7 0 3 1 

Wff^Wttt. $ felr, -oroH*Sr«itttl&«2 7 0 8 
m»ftWI&^2 7 0 8 S-y- FK^2 7 0 3«V^f 

*»«:*C>^ffflMlKk-*-4ii:**-C*5. 02 9 

(A) , 02 9 (B) -C-t4®»SftJ|3|]/8TFT 2 4 0 3<D 
ff— K^^A»4flaES:««ri-4fc*^3 yfyf2 4 0 
4SrK»t«»igt UT^iJiS, =yryt2 4 0 4^f 
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[0166] WOtMWM TFT2 40 3 t L"C0 2 7 
(A) tStt i 5 43WI«iO n f + ^/HT F T Srffl 

<,vCV^fcft, H6«BtSr^L-cy- (ifi 
fvf 2 4 o 4w{-t^9 t l,t»i:ffl^5^i;ffi 

*s*)5„ C^»*0^/->*^XI4±15^- h« 
@^LDDi)$t«no fcffim-e^^-t- 5 fc ft , 
*:0>fi* 19 fc^ir^Sn^. L D Di«(Dfi $ K «fc 
o-Cj*4-5o 02 9 (A) . (B) . (C) (Dffi 

m\z}3\,^xt > mm^=i^>-9-2 7 0 5 &%m-fz> z t 

[0 16 7] ft, *HiM©i^tt, itMl~2©T 

[0168] [Hffl0t| 8 ]^Jg0iJ-C(i, $SMWT F T 
ji^^a«*:3gflHcoV^-CBl3 0, 03 1, H3 2TJR 

[0169] z<D£ot£¥-fgftmw\az. mmmnrnm 

7^#;><7, X5vU#;*7, ytywnyta- ^, 
rytff^iif?)^5, ^n?>(0— WS:0 3 0 <b0 3 1 

[oi7o] @3o (a) temmmmx'fo <o , 9 0 

0 1 . ^trj^SB 9 0 0 2, =gPAt>n 9 0 0 3, 
iSfi9 0 0 4, i^j/f 9 00 5, 7yft9 0 0 

2, .:grJ*A.;*J{B 9 0 0 3, StfT^f^yv h y 
«t^ftfcS^8i9 0 0 4 fcigffi-TS ~ 

[ 0 1 7 1 ] 0 3 0 (b) tttry***^ 7 , 

9 10 1, Sf^SB 9 10 2, #J*A2jgB 9103, gfe 
f^X-T ^9104, /<yf !l- 9 10 5, SlfeS B 9 1 

0 6i>bfiEotV^. *IIflitrA*S9 10 3, 
RVT ^f^vhy * *£«Sr«*Lfc3t*l!6« 9 1 0 

2 , 9106 z t #-e# s„ 

[0 17 2] 03 0 (C) fi^-^W^^^f^ — ^^V> 
liMHf«S*t'fe9. W9 2 0 1, #7<7&|S9 2 
0 2 , gftSB 9 2 0 3, SfM'f 7f9 204, 
«9 2 0 5-C«fi££ft-C^4. #®t3§B9lf4g{|ig|5 9 2 0 

3, st/r^ f ^ h H ^S«^it fct^ll 9 

2 0 5(^igffli-Sr 

[0 17 3] 03 0 (D) l4—> K-v^> h^-r^T'U' 
>f **9 30 1, S^gf 9 3 0 2, T — ^§[5 

9 3 0 3f«^$H5„ #K3SIEH£^3£ff 9 30 211 
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[O174J03O (E) lifUft*!), ##9 4 0 
1, ^f-*-9 4 0 2, g/Tgf 9 4 0 3, gff^B 

9 4 0 4, iSffil&Bg 4 0 5§fM^n5. 31*0! 5 
T^-r^^B^^B-^, ^JS^J6*fc(4 7-T?^i-ELS 
^glllt^Sl 9 4 0 3 - t ziSf# 6„ 

[0 1 7 5] 03 0 (F) llMtlt'fe!), *frg 5 

o i , m^mn 9502, 9503, istf $j£t£ 950 

4, S^^'f 7^9505, 7yft9 5 0 6^"b«/£ 
$nT*5l9, $^-t=V^^ (MD) ^>DVD{^fiSti$tL 
10 fex-*^, 7>r tt'SII tfcf-^ ^S*t5 fc« 
-C-fcS. **Sf 9 5 0 2, 9 5 0 3 ttM§!tf>if^3£ 

[0 17 6] 03 1 (A) li^-yt/Unyfi-^f 
19 , 9 6 0 1, W&XJlU 9 6 0 2, S^B 9 

6 0 3, Jf-JK-K9 6 0 4fl^$n5o 
[0 1 7 7] 03 1 (B) tt.rfu Jfy&Zm&iVfzmm 

19, ;£#9 7 0 1, $*gi9 7 0 2, T-fc 0 — #g|5 9 7 
0 3 , 9 7 0 4, tSk^'T 7f9 70 5 

20 $tL5 0 rcoasBl±lS«^i: b-CDVD (D i 

gtial Versatile Disc) , CDf 

[0 1 7 8] 03 1 (C) lif-^/^^yt'fc*), * 
ft9 8 0 1, a^yg«9 8 0 2, &|g&9 8 0 3, »f£ 

[0 1 7 9] 03 2 (A) |i7nyhiyoi?x^^- 
T?fc *> , *tj^B 3601, X^U-y3 6 0 2 T*tffj£ 

[0 1 8 0] 03 2 (B) (iy7S7"n-yx^^-f$) 
5 , *:#3 7 0 1 , g#t^fi3 7 0 2,5 7—3 7 0 

3, ^^y-y3 704tiiSin5. *»Wtt**lfi 

[0181] *t3, 03 2 (C) f4, 03 2 (A) &l>* 
03 2 (B) ^{^*3ft5S:lt§gB3 6 0 1 , 3 7 0 2W 
fltit<£>— 0U£r^Lfc0-t?fc5 o Stt^e3 6 0 1 , 3 7 
0 2l±, »JfS3 8 0 1, 5 7—3802, 380 
40 4 - 3 8 0 6, ^^p^'>^?7-3 8 0 3, 7yX 

a 3 8 o 7 , m&m^mw. 3 8 0 8 , mmw. 3 8 0 

9, »»3t^35 3 8 1 OfM^S, S#t3t^3 8 

10 14, SI+u^XS:fftf3t^-efl!figSix4 0 *mffi. 
0!lf4=!R^0i|**Lfc*s, it#icPS^$tL-T, Witf* 
ffiStfcot'b < tV» 0 £fc, 03 2 (C) ^{Cfc-^T^ 

[0 18 2] 03 2 (D) 14, 03 2 (C) 4Uw 

50 *SftS%K%¥3fi 3 8 0 1 W«3gro-MS:^UfcE|-e*> 
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■5c *mmmxte. tt^s 38oni, 

— 3811, 812, K3813, 3 

8 14. M^#ySf^3 8 1 5. ^3tU^X3 8 1 6 X* 
mf&ZtlZo 03 2 (D) ^^LfcM7t^S(± 

[0 18 3] *fc. ^BJll^wmiCt, ^7<-v>-fe>- 
[0184] 

L — ■ !f-3fc<B*¥*raj<o* $ SrP«n-r 6 * y y h £ 

XmRTf £ ^Miro&v F T & 

[0 18 5] Sfc, I/— b-'-^a§r*%0JW«^:<!;-t-5 
[BlffiWlffi^^lftPJ] 

[0 1 ] *3§0Jw u-f-)tlr«v^c^M(^t 

[El 2] — ■ lf-iS««)«J«SrttM-rSH. 

[0 3] «SBou- «f-3SB«5«fi£S:RM-r-5Eo 
[El 4] y-iS«©***«)1llfiR*RW 

-tsel, 

[El 5] ^B^cou-if-aggw^^wffij^^mBJ 

-r^EJo 

IEI6] #*W«H — ' 9*-SS«©3fe*3R©#ricSrttW 

i-sei. 

[El 7] *e»«*©«riES:KWf-5H. 

[El 8] tF-36B«>3fe**©*ja&tt« 

-r-sEio * 
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1= [El 9] IP— #*Mv»fc**fHBIl::#-t- 

[010] #«WWU-if-3te&ffl^fc¥¥(M*U:*f 
[El l l ] #359!© !f— ^tffiv^fcWfrBlirS 
[Ell 2] iF-^Srffl^fc^***^ 

[Ell 3] ®|TFT, igft[B]SS(DTFTcO-^MXm 
Sr^-TWffiElo 

[EI14] W*TFT, SBftlHlKWTFTO^ftllS 

[Ell 5] liTFT, SMWTFT^SIS 
£^1-EgfffiEI 0 

[Ell 6] SSTFT, S»»TFT^Slg 
Sr^-fWffiElo 

[Ell 7] E16@gS«5TFTtBi3RTFT«5«itS:^ 
-T±ffiE] 0 

ieii 8] mm®&<vTFT tmmTFTnmm.*^ 



[Ell 9] fiTFT, igSbHJSS<OTFT^®SlS 
Sr^i-^fEElo 

[02 0] IITFT^ IE«)[HlS§cDTFT(7?^Mxa 

[02 1] T^T^y-r h y ^^Mfg B B B ^g«<75f^ 

[022] tv t- A-?-? v v ? xmmikm*mwi<Dffi 

[02 3] JiS&ig^gwAAiffiT-. E«. 01812 

[024] m&m^giWcDffii&znw-tzmnmo 

[02 5] M*g|5<otij*^^-r±S0 o 

[02 6] E L«jSM©«J6t*i-±ffiH&aWfiB 

0o 

[02 7] EL^SStroWlSaJroBfffiH. 

[02 8] E LS^gg6Opf^a5CO±ffi0<t(sl?gElo 

[02 9] E L^g«<DS^<75HlK0<7?Mo 

[030] ^i»#SB©-«Sr*-rH. 

[031] ^*^«ro-^JSr^-r0 o 

[03 2] S^S^ B B B «^«W«^^^-t-0o 




[69 2 2] 




[mi 7] 



[El 1 8 ] 
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(51) Int. CI. 7 i^lJfS^- 
H 0 1 S 3/00 
3/109 



F I 

H 0 1 L 29/78 



7-73- K (#%) 

6 2 7 F 
6 2 7G 



(33) 
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2K002 


AA07 


AB12 


GA10 


HA20 


HA32 


5F052 


AA02 


BA07 


BA12 


BAH 


BA18 




BB02 


DA02 


DB03 


GC10 


JA01 


5F072 


AB02 


AB20 


KK12 


KK30 


MM08 




MM09 


MM17 


PP01 


PP07 


QQ02 




RR01 


RR05 


SS06 


YY08 




5F110 


BB01 


CC02 


DD02 


DD13 


DD14 




DDI 5 


DDI 7 


EE04 


EE05 


EE14 




EE44 


FF02 


FF04 


FF28 


FF30 




GG02 


GG13 


GG25 


GG35 


GG45 




HJ18 


HJ23 


HK39 


HL03 


HL04 




HL11 


HL23 


HL27 


HM15 


NN02 




NN35 


PP03 


PP06 


PP07 


QQ04 




QQ09 


QQ21 









